Range and depth source localization in shallow water amounts to the estimation of the normalmode structure of the acoustic field. As "seen" by a vertical array, and from a modeling point of view, the normal-mode structure appears as a set of nonplane coherent waves closely spaced at a vertical angle. This paper presents a full-wave-field narrow-band high-resolution technique that uses the spectral decomposition of the sample eovariance matrix to resolve the vertical arrival structure of the harmonic acoustic field. The broadband processor is obtained by weighted averaging of the narrow-band range-depth ambiguity estimates within the source signal frequency band. Results obtained on synthetic data show that its performance is always better than or equal to that of the generalized minimum variance processor, which itself largely outperforms the conventional matched-field processor. It is shown, using both simulated and experimental data, that the effect of the broadband processor is to increase the stability of the source location estimate. Results obtained with this processor on short transient pulses collected during the North Elba'89 experiment with a 62-m-aperture vertical array, showed stable and accurate localizations over long time intervals. It is also shown that the sound field, received over a given frequency band, is relatively stable over time and is in agreement with the predictions given by a standard normal-mode propagation model.
INTRODUCTION

Matched-field processing of vertical arrays is now a well-known technique for range and depth localization
The mode subspace approach is a full-wave-field generalization of the MUSIC algorithm commonly used in spatial ar- (4) is used and the weighting function fia is proportional to the source signal power spectrum, then (8) is the optimum range-depth receiver of the given source signal conditioned on the propagation model assumed in p(0,ro, ). This type of processor has been used, under a different form in Reft 19. In the case of the mode subspace processor, (7) is replaced in (8) and the final estimate is conditioned also on the normalmode structure of the signal field.
II. SIMULATION PERFORMANCE EXAMPLE
The system/environment scenario shown in Fig. 1 Fig. 2 shows that the performance of the three processors has been improved by approximately 2 dB while their relative performance is unchanged, except for the MV processor that reaches the MS processor for SNR = 40 dB. The range-depth estimation performance (not shown) has been improved in the broadband case when compared to the results obtained in narrow band. In fact, all three processors gave the correct source location for all the SNR variation. In other words, the significant improvement due to broadband processing was the stabilization of the source location estimate at low SNR.
III. EXPERIMENTAL RESULTS
The system/environment scenario is shown in Fig. 1 . Figure 6(a) shows a detection ratio  that is relatively low (• 1 dB), except for a quence of range-depth ambiguity surfaces shows that the broadband signal field used by the mode subspace approach is relatively stable in time and highly correlated with the predictions given by a standard normal-mode model. This is, probably, the most important result obtained in this study and leaves great hope for the use of this technique on rangedependent environments and deep water.
